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LFGS (Layout Graph Grammar, $\mathrm{L}\mathrm{G}\mathrm{G}$ ) $[2]$ . LGG $G$
, $G$ $g$ LFGS $\Gamma_{G}$ ,
$g$ $\Gamma_{G}$ . , LGG ( ,
, ) LFGS . ,
(lnductive Logic $\mathrm{P}\mathrm{r}\mathrm{o}\mathrm{g}\mathrm{r}\mathrm{a}\mathrm{l}\mathrm{n}\mathrm{m}\mathrm{i}\mathrm{n}\mathrm{g},\mathrm{I}\mathrm{L}\mathrm{P}$) $[.3]$
[5] , LFGS , ILP
.
2 Layout Formal Graph System
,
.
Formal Graph Systenl $(\mathrm{F}\mathrm{G}\mathrm{S})[6]$ . FGS
. , Brandenburg [2] FGS
, Layout Formal Graph System(LFGS) .
$\Sigma$ , A , $X$ . $\Sigma,$ $\mathrm{A}\cup\{x,y\},$ $X$
, , .
$V$ . $\varphi$ : $Varrow\Sigma$ .
$E$ $E\subseteq V\cross(\Lambda\cup\{x,y\})\cross V$ . $(u, a, v)\in E$ , $\psi((u, a, v))=a\in\Lambda\cup\{x,y\}$
$\psi$ : $Earrow\Lambda\cup\{x,y\}$ .
$H$ , $V$ 1 ( ).
$/\backslash :Harrow X$ . $h\in H$ , $h$
$V(h)$ .
$F$ $F\subseteq\{(h, s, v), (v, s, h)|v\not\in V(h), v\in V, h\in H, s\in\{x, y\}\}\cup$
$\{(h, s, h’)|h, h’\in H, h\neq h’, s\in\{\mathrm{x}, y\}\}$ . \psi ’ : $Farrow\{\mathrm{x}, y\}$
.
dist $\psi(e)\in\{X,\int\}$ $e\in E\cup F$ .
perm $h\in H$ $h$ perm : $Harrow V^{*}$ .
$E,$ $F$ $S\in\Lambda\cup\{\mathrm{x},y\}$ $E^{s},$ $F^{s}$ . , $E^{s},$ $F^{\mathrm{s}}$
$g$ $g[E^{s}],$ $g[F^{S}]$ , $V(E^{S}),$ $V(Fs)$
. rank : $Xarrow N$ . , $x$
. , $A$ $|_{\mathrm{A}}4|$ . , 1-3
$g=$ ( $V,$ $H$ , E. $F$, dist, pcrm) (layout term graPh) :
(1) $V(E^{\mathrm{X}})=v_{(E}^{-V})=\mathrm{f}/$ , $g[E^{X}]$ $g[E^{V}]$ [ 2
. , $g[E^{\mathrm{Y}}\cup F\mathrm{x}]$ $g[E^{y}\cup Ff]$ . , $g[E^{\mathrm{X}}]$ $g[E^{y}]$
, ) , –
. $g$ H , $Ord^{\mathrm{x}}$ : $Varrow N$ ,
Ord : $Varrow N$ .
(2) $g[F^{\mathrm{X}}]$ $g[F^{y}]$ , $h,$ $h’\in H$ $v\in V-l^{r}(h)$ $h$








$g$ $E$ $g[E^{\mathrm{X}}\cup E^{y}]$ $F$ $g[F^{\mathrm{X}_{\cup}}Fy]$
$rightarrow\ldots$ a –$\cdot\cdot$ $-$ . – $x$ $–arrow\cdots \mathrm{y}$
1: $g$ , .
(3) $x\in X$ $h\in H$ $|h|=|perm(h)|=rank(x)$ . $h$
perm$(h)$ $g[E^{\mathrm{X}}]" g[E^{y}]$
.
(4) $g[F^{S}](s\in\{x,y\})$ , $(u_{1}, u_{2}, \ldots, u_{k})$ $(v_{1}, v_{2}, \ldots.v_{l})$
, Ord $(u_{k})\leq \mathit{0}rd^{s}(v_{1})$ , $k=l$ $u_{i}=v_{i}(1\leq i\leq k)$ .
$x,$ $\mathrm{y}$ , . $g[E^{\mathrm{X}}\cup F^{\mathrm{X}}],$ $g[E^{y}\cup F^{y}]$ (draw-
ing specification) . , $g$ , , 2
$\text{ _{}\varphi_{g}}$ , $\lambda_{g},$ $\psi_{g},$ $\psi_{\mathit{9}}’$ . , $H=\emptyset$ , (ground
layout term $\mathrm{g}\mathrm{r}\mathrm{a}_{\mathrm{P}^{\mathrm{h})}}$ . , , ,
. $s\in\Lambda$ ,
. , . 1
$g=(\{v_{1}, v_{2}, V_{3}\},$ $\{(v_{1}), (v_{1}, v_{3})\},$ $\{(v_{2}, a, v1), (v_{2}, a, V_{3}), (v_{2,1}x, v), (v_{1,3}X, V), (v_{2}, y, v3), (v_{3},y, v_{1})\}$ ,
$\{(v_{2}, x, (v_{1})),$ $((v_{1}), x, V_{3}),$ $(v_{2}, x, (v_{1}, v_{3})),$ $(v_{2},y, (v_{1})),$ $(v_{3},y, (v_{1})),$ $(v_{2},$ $y,$ $(U_{1}, v_{3}),$ $((v_{1}), \mathrm{x}, (v_{1}, v_{3}))$ ,
$((v_{1}, v_{3}),$ $y,$ $(v_{1}))\}$ , dist, $\{(v_{1}), (l^{)},3, v1)\})$ $g[E^{X}\cup E^{y}],$ $g[F^{X}\cup F^{y}]$ .
$f$ $s$ ( $s\in\{\mathrm{x},y\}\mathrm{I}$ ( $s$ )
$s$ $e=(u, s, v)$ , $u$ $|f$ $s$ $W$ , $W>disT(e)$
$e$ $f’$ . $f$ $e$
f ’ $f\succeq f’$ . $|E_{f}|\geq|E_{f’}|$ . ,
$f^{*}= \min\{fo|f\succeq^{*}f\mathrm{o}\}$ $\succeq$ .
2 $f=(V_{f}, H_{f}, E_{f}, F_{f}, diS\tau_{f},perm_{f})$ $g=(V_{\mathit{9}’ \mathit{9}}H,$ $E_{\mathrm{J}}(’ c F,, di_{St_{g’ P}er}m_{g})$
(isomorphic) , $v\in V_{f}$ , , $\varphi_{f}(v)=$
$\varphi_{g}(\pi(\cdot U))$ \mbox{\boldmath $\pi$} : $V_{f}arrow$ , $f\simeq g$
1. $f,$ $g$ $fo,$ go $E_{f\text{ }},$ $E_{g_{\text{ }} }$ , $(\ell)1\cdot,$ $S$ . $U2$ ) $\in E_{f\text{ }}(s\in\Lambda\cup\{\mathrm{x}.y\})$
$(\pi(v_{1}), s, \pi(v_{2}))\in E_{g\text{ } _{ }}$ .
2. $(v_{1}, s, v2)\in E_{f\text{ }}.(s\in\{\mathrm{x}.\mathrm{v}^{r}\}\sim)$ , distfo $((v_{1}, S. ’\cdot\underline{>}))=di_{-}.\backslash 7_{g_{\text{ }}}((\tau_{1}(" 1), s, \tau\downarrow(v_{2})))$ .
3. \mbox{\boldmath $\pi$}*: $V_{f\mathrm{o}}^{*}arrow V_{\mathit{9}0}^{*}$ $\pi^{*}((u_{1}, \cdots, u)r)=(\pi(u_{1}),$ $\cdots,/\sim((\ell\ell)\gamma)$ , $h\in H_{f\mathrm{o}}$
$\pi^{*}(h)\in H_{g_{0}}$ , $\lambda_{g0}(\pi*(h))=\lambda f0(h)$ .
4. $v\in V_{f\text{ } }h_{1},$ $h_{2}\in H_{f\mathrm{o}}$ $(U, s, h_{1}),$ $(h_{1,6}, v),$ $(h_{1}, s, h2)$ .
, $(v, s, h_{1})\in F_{f\mathrm{o}}$ $(\pi(v), S, 7\mathrm{r}^{*}(h_{1}.))\in F_{g0}$ $(h_{1}, s, v)\in F_{f\mathrm{o}}$
160
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$(\pi^{*}(h_{1}), s, \pi(v))$ \in F9 $(h_{1}, s, h_{\mathit{2}})\in$ FFf ( $\pi^{*}(h_{1}),$ $s$ , \mbox{\boldmath $\pi$}*(h2))\in Fg .
, $p(g_{1}, g_{2}, \cdots, g_{n})$ (atom)
. , $A,$ $B_{1},$ $B_{2},$ $\cdots,$ $B_{n}(n\geq 0)$ , $Aarrow B_{1},$ $B_{\mathit{2}},$ $\cdots$ , $B_{n}$
(graph rewriting rule) , Layout Formal Graph
System(LFGS) , 2 .
$x$ , $g$ . $g$ rank $(x)$ $g[E^{\mathrm{X}}]$ $g[E^{y}]$
, Ord $(u_{1})=1$ Ord $(v1)=1$
\mbox{\boldmath $\sigma$}x $=(u_{1}, u_{2}, \ldots, u_{k}),$ $\sigma^{y}=(v_{1}, v_{2}, \ldots , v_{k})$ . , $x:=[g, (\sigma^{\mathrm{X}}, \sigma^{y})]$
(binding) , (substitution) . $f$ \theta $=\{x_{1}:=[g_{1}$ ,
$(\sigma^{X}, \sigma 11)y],$
$\cdots,$ $xn:=[g_{n}, (\sigma_{n}^{\mathrm{x}}, \sigma_{n})f]\}$ ( $f\theta$
) .
1. $r_{i}=rank(x_{\dot{\iota}}),$ $\mathrm{A}_{i}-=|V_{\mathit{9}i}|$ . $\theta$ $x_{i}:=[g_{i}, (\sigma_{i}^{X}, \sigma_{\mathrm{i}}^{\mathrm{y}})](1\leq i\leq n)$ , $x_{i}$
$t_{1},$ $\cdots,$ $t_{q}$ $\mathrm{x},y$ $f$ .
2. $t_{j}(1\leq i\leq C])$ , $(\sigma_{i}^{X}, \sigma_{i})y=(\pi^{*}(t_{j}), \pi^{*}(permf(tj)))$ \mbox{\boldmath $\pi$}*: $V_{f}^{*}arrow V_{g}^{*}$
, $1\leq 7n\leq r_{i}$ $t_{j}$ $m$ $\sigma_{i}^{X}$ $m$ –
$f$ $g_{i}$ .
3. $\sigma^{\mathrm{z}}$ $V(\sigma^{\mathrm{z}})$ , $V_{\mathit{9}i}-\{v|v\in V(\sigma^{\mathrm{Y}}.)\}$ $g_{i}[E^{\mathrm{X}}]$
( $v_{\overline{1}}^{\backslash },$ $\cdots,$ $v_{N}^{\mathrm{x}}$i-ri) . $t_{j}$ $F$ $x$ $(t_{j}, x, u)(u$
) $x$ $(v_{N-r}^{\lambda}, X, u)$ , $\mathrm{x}$ $(u, x, t_{j})$
$x$ $(u, \mathrm{x}, 1^{\lambda}’ 1)$ , $E_{f}^{\mathrm{x}_{\theta}}$ . $y$ .
$f$ \theta $=\{x:=[g, ((u_{1}, u_{2}), (u_{2}, u_{1}))]\}$ f\theta 3
.
. (refutation)
. .(/ LFGS $\Gamma,$ $\Gamma$ $P$ , – $p(g)$
, $g$ 1‘ . LFGS $\Gamma$ $p$ , $\Gamma$






(2 $f=(V_{f}, E_{f}),$ $g=(V_{g}, E_{g})$ , $(u, v)\in E_{f}\Leftrightarrow(\tau_{1}(u), \tau_{1}(v))\in E_{g}$
\mbox{\boldmath $\pi$} : $\mathrm{V}_{J}’\cdot-V_{g}$ ) NP $\mathrm{P}$




1 . $f$ $v$ , $f$ $\mathrm{o}$ $s$
$[mathring]_{\mathrm{o}}$
$v$
$ord_{f}^{\mathrm{S}}$ : $V_{f}arrow N$ . $v\in V_{f}$ , $Ord_{f^{(}}^{\mathrm{X}}v$ ) $=o_{r}d_{\mathit{9}}^{\mathrm{x}}(\pi(v))$
$Ord_{f}^{y}(v)=Ord_{g}^{y}(\pi(v))$ \mbox{\boldmath $\pi$} , \mbox{\boldmath $\pi$} $Ord_{f}^{\mathrm{x}},$ $Ord_{f’ g\mathit{9}}^{y}ord^{\mathrm{x}},$$ord^{y}$
(consistent) . , 2 $f=$ ( $Vf,$ $Hf,$ $E\cdot,$ $Ff,$$djfi_{S}t$ ,per $7n_{f}$ )
$g=$ ( $VHF_{\lrcorner}FdiSt,$ P$g’ g’ g’ g’ \mathit{9}$ g)erm .
1. $f,$ $g$ , ,
2. $f,$ $g$ $f_{0}$ ,go $\mathrm{x}$ , $\mathrm{o}$ $f^{\mathrm{I}\mathrm{o}^{\mathrm{o}}}$ ,
$Ord_{f\mathrm{o}}^{\mathrm{x}},$ $ord_{f_{0}’}yOrd_{g}^{x}0’ Ord_{\dot{\mathit{9}}}^{V}0$ , .
3. – .
4. , , – , – .
5. – .
, 2 $f\mathrm{o}$ ,go $\mathrm{x}(.\gamma)$
.
[4]. , $f[E^{\mathrm{X}}],$ $f[E^{y}],$ $g[E-\mathrm{Y}\sim],g[E^{\mathrm{y}}]$
, $\mathrm{x}(y)$ . , 1,.3-.5





(Layout Graph Grammar, $\mathrm{L}\mathrm{G}\mathrm{G}$) $[2]$ , $N$ ,
$T$ , \Delta , $P$ ,
$S$ $GG=(N, T\cup/\Delta, P, S)$ .
162
$N_{g}(u)$ $g$ . $A$ $g$
$w$ $p=(\mathrm{A}, R, C)$ , $g’$ .
$\perp$ . $w$ $g$ .
2. $w$ $R$ .
3. $C$ , $A^{/\mathrm{v}_{g(w}}$ ) $R$ .
, ,
. , LGG $G$ $L(G)$ .
LFGS LGG .
2 $(_{-7}^{-\prime}$ $LGG$ . , $GL(\Gamma,p)=L(G)$ LFGS $\Gamma$ $P$ .
LGG LFGS . , LFGS LGG
, .
, LGG LFGS .
(Inductive Logic Programming,$\mathrm{I}\mathrm{L}\mathrm{P}$ ) $[3]$
[5]. LFGS ,
LFGS , ILP .
, LFGS .
5
, FGS , Layout Formal
Graph System , .
LFGS LGG . , LFGS
. , LGG
LFGS , LFGS .
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